A rapid and inexpensive plasma glucose estimation by two-point kinetic method based on glucose oxidase and peroxidase enzymes has been developed. It takes only 1½ minutes of time and validity of the method has been discussed.
INTRODUCTION
Plasma glucose estimation based on Glucose Oxidase (E.C. 1.1.3.4) -Peroxidase (E.C. 1.11.1.7) (GOD-POD) method for the colorimetric determination was first introduced by Worthington in 1956. It was subsequently modified by many workers and Trinder (1) , and soon it became very much popular replacing the cumbersome and time consuming multistep chemical methods of sugar estimation. The enzymatic method is specific for glucose, but it takes 10-15 minutes of time in endpoint chemistry. Hence, it is not suitable for emergency cases. Glucometer, though it gives very quick result of blood glucose estimation, is not at all accurate and reliable (author's unpublished data)
Now-a-days in India, kits for glucose estimation by kinetic method based on Hexokinase-Glucose-6-phosphate dehydrogenase (G-6-PD) enzymes (2) are available for rapid estimation, but this is costly. Hence, there is a need of a rapid and inexpensive, yet accurate method of glucose estimation, especially, in hypoglycaemic patients.
The present work has been carried out with the aims and objectives of developing a rapid and inexpensive, yet accurate, method of plasma glucose estimation by kinetic modification m o 500 nm. The change in absorbance per minute of unknown plasma samples were compared with that of standard glucose solution (100mg/dL) to find out plasma glucose concentrations. First to check the linearity of the kinetic method, known concentration of glucose solutions were measured in the semi-autoanalyser in absorbance mode taking 100 mg/dL glucose solution as standard. Absorbance vs concentration of glucose solutions were plotted on graph paper to find out the range of linearity. Glucose estimation in different solutions were done by running in semi-autoanalyser in concentration mode. Graph was plotted for estimated glucose values against the values of prepared glucose solutions to find out colinearity. II.
C. Reagents Preparation
Glucose in the plasma samples were measured by endpoint method of Span Diagnostics' kit as well as by the two-point kinetic method in concentration mode. Graph was drawn to find out colinearity. III.
In each plasma samples and glucose solutions, glucose concentrations were estimated in triplicate by the kinetic method as well as by the endpoint method (as per study design) and mean values were taken for results analysis. IV.
Experimental data were analysed for drawing conclusions subjecting to appropriate statistical methods. If glucose concentration was found to be more than 340 mg/dL in kinetic assay or 400 mg/dL in end point assay, then a repeat assay was done with appropriate dilution of plasma with normal saline.
RESULTS
By our two-point kinetic method, in the prepared glucose solutions, the lower limit of glucose estimation was found to be 5.1 mg/dL (less than 5.0 mg/dL solution was not prepared) and the upper limit was found between 300 mg/dL & 400 mg/ dL (Table 1) A very good correlation (r=0.9926) was found between plasma glucose values estimated by this kinetic method and the corresponding values by the endpoint method. (Table 2 & Figure 3 ). Serial number 9 (Table 2) was Diasys (Germany) quality control serum where target value of glucose was 102 mg/dL. We have found very close values by both the methods. Likewise, serial number 19 was Randox (England) quality control serum where target value of glucose was 279 mg/dL. Our measured glucose values were very close to it by both the methods. Difference of intra-assay and inter-assay values was found to be statistically insignificant (P value > 0.10) by this kinetic method (Table 3) .
DISCUSSION
Addition of hypophosphorous acid to colour reagent is very important. It prevents oxidation of phenol by atmospheric oxygen and light to p-benzoquinone and phenoquinone which react with 4-aminoantipyrine to give reddish colour. Hypophosphorous acid prevents oxidation of phenol getting itself oxidised to phosphoric acid and increases the stability of colour reagent. Without addition of hypophosphorous acid, the colour reagent develops pink colour within 01 month in refrigerator. Different concentrations of reagents were tried to develop the colour reagent. A rough idea was developed on the basis of few companys' literatures which were end-point based. The two enzymes' concentrations were fixed as per its turnover number keeping in mind that peroxidase enzyme concentration should never be a limiting factor during the reactions. Programme development for two-point kinetic assay was tried with various combinations. The programme parameters which we described here have been designed to work for the concentrations of reagents of the Colour solution that we devised. Always sample volumes were fixed to 20 uL which was double that of endpoint method. Idea behind this was to make glucose estimations more sensitive at very low concentrations.
By this method, linearity of glucose assay is upto 340 mg/dL. In routine laboratory practice, plasma glucose levels in maximum number of patients, remain within this range. So, this procedure of assay can be followed routinely. As the lower This method has a very good correlation with the endpoint method. One good finding is that both the methods of glucose estimation could estimate very accurately the target glucose values of two quality control sera of foreign companies (table  2) . This validates our kinetic method as per international standard. The method also validates glucose estimations in other body fluids (author's unpublished data).
Decreasing the sample volume to 10 PL instead of 20 PL during the assay procedure, the upper limit of linearity of glucose estimation is raised to 750 mg/dL, instead of 340 mg/dL, but lower limit of detection suffers i.e. 20 mg/dL instead of 5 mg/ dL (author's unpublished data). If in a patient, glucose level was found to exceed 340mg/dL (upper limit of linearity), the sample is to be re-run with 10 ul of sample volume avoiding sample dilution and the result is to be multiplied by two. This is very helpful in estimation of glucose levels in hyperglycaemic patients.
The developed two-point kinetic assay for glucose estimation has a wide linearity and accurate, as it has a very good correlation with that of endpoint method. By this method, glucose levels in quality control sera were accurately estimated. This is a rapid method i.e. takes only 1½ minutes of time as compared to minimum 10 minutes of time by endpoint method. This method will be of tremendous use in emergency cases i.e. in the suspected hypoglycemic patients where prompt initiation of therapy is must for saving life.
